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Description 

BACKGROUND OF THE INVENTION 

This invention relates generally to inflatable 
type modular occupant restraint systems for pas- 
senger vehicles or, as it is more commonly known, 
an air bag restraint system. Such a system may be 
installed in an automobile or other vehicle, at least 
in part on the steering wheel for the protection of 
the driver and also in the dashboard or passenger 
side instrument panel for passenger protection in 
the event of a collision. More particularly, this in- 
vention relates to an improvement in the means for 
guiding and directing the initial deployment of the 
cushion along a predetermined path. 

An air bag restraint system typically includes a 
canister, which has an open side and encloses an 
inflator and at least part of an air bag, and a cover 
which conceals the module from view. When the 
air bag module is designed for the passenger side 
of a vehicle, the container may be located just 
behind the vehicle dashboard, cosmetic cover, or 
passenger side instrument panel (hereinafter re- 
ferred to as "dashboard") and the cover may form 
an integral part of the vehicle dashboard. Alter- 
natively, due to structural and cosmetic consider- 
ations, a passenger side air bag may be mounted 
such that the edge of the container opening may 
be a couple of inches behind the dashboard. 

When the vehicle is involved in a collision, a 
crash signal initiates operation of the inflator to 
cause the air bag to deploy. The inflator produces 
an inert gas (e.g., nitrogen) which is directed under 
pressure into the air bag to force the air bag out of 
the container incorporated in the module and into 
the passenger compartment of the vehicle. As the 
air bag is forced out of the container, the pressure 
exerted on the dashboard causes selected portions 
of the dashboard to separate, in a predetermined 
manner along tear seams or break away seams 
(hereinafter referred to as "tear seams" ) to enable 
the air bag to be directed into the passenger com- 
partment. As the air bag is directed into the pas- 
senger compartment, it is inflated by the continued 
flow of gas produced by the inflator. Care should 
be taken so that the air bag is not torn or punc- 
tured during deployment by sharp edges of the 
ruptured seams of the dashboard or on structural 
supports behind the dashboard. 

During deployment of a passenger side air bag 
mounted some distance behind the instrument pan- 
el or dashboard the air bag expands until sufficient 
pressure develops to break the tear seams of the 
dashboard. Should sufficient pressure fail to de- 
velop or should the air bag find a path of lesser 
resistance the air bag may not deploy properly. 
Should the air bag find a path of lesser resistance 



behind the dashboard the bag may continue to 
expand in the direction of lesser resistance inflating 
completely behind the dashboard thus making the 
air bag unavailable to protect the vehicle occupant. 

5 Alternatively, the air bag may continue to inflate 
until another opening is found, for example at the 
bottom of the dashboard thereby allowing the air 
bag to expand down to the floor of the passenger 
compartment. This mode of deployment would pro- 

10 vide inadequate protection for the vehicle occu- 
pant's torso and upper body. Also, the air bag may 
continue to inflate and expand behind the dash- 
board extruding itself behind the dashboard until 
the dashboard fails at other than predetermined 

15 failure points. At this time the bag can expand 
toward the occupant transporting the dashboard 
into the occupant thereby causing injury to the 
occupant. Such improper deployment of the pas- 
senger side air bag would render the air bag un- 

20 usable for the protection of the occupant and may 
result in further injury to the occupant. 

Also, of concern is that during manufacture, 
shipping, and storage, extraneous material such as 
small pieces of metal, nuts, bolts, fasteners or the 

25 like may fall into the canister. Storage herein is 
taken to mean storage of the module in a ware- 
house or the like prior to installation in a vehicle 
and storage behind the dashboard of a vehicle 
prior to deployment in the event of a collision with 

30 another object. The release of this extraneous ma- 
terial during deployment of the air bag may result 
in injury to the vehicle occupants. 

Solutions have been suggested to guide the 
deployment of an air bag for driver protection. Cok 

35 et al., U.S. Patent No. 4,903,986 and Miller et ah. 
U.S. Patent No. 5,013,064 provide such a system 
comprising a container and cover which permit 
initial deployment of the cushion along alternate 
paths parallel to the driver should the cushion be 

40 prevented from deployment along its normal in- 
tended path toward the driver. 

J P-A-2, 158,444 discloses an air bag system in 
which the air bag is stowed within a canister having 
an open side which is closed off by inwardly folded 

45 upper and lower covers and left and right covers. 
When the air bag is deployed the covers open out 
to form guide panels for the bag as it inflates. 

The present invention consists in a device for 
guiding the deployment of a passenger side auto- 

50 motive safety cushion comprising first and second 
pairs of flexible spaced side walls defining a chute 
in an unfolded condition, said chute having top and 
bottom openings and said side walls each having a 
top edge, a bottom edge, side edges, a top portion, 

55 a bottom portion, and hinge means between said 
top and bottom portions, wherein said top portions 
of said first pair of side walls are folded inwardly 
toward each other at said hinge means and said 
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top portions of said second pair of side walls are 
folded inwardly toward each other at said hinge 
means covering said inwardly folded top portions 
of said first side walls, thereby forming a top panel 
having an inner side and an outer side, a folded 
inflatable occupant restraint cushion covered by 
said inner side of said chute top panel, said inflat- 
able occupant restraint cushion having an inlet for a 
gas for inflating and thereby deploying said cush- 
ion, and a vehicle air bag canister having an inside 
and an outside including a wall defining a cavity for 
a gas generator and at least part of a folded 
inflatable occupant restraint cushion, said wall fur- 
ther defining an opening to said cavity in said 
canister, the gas generator being actuable to gen- 
erate a gas under a pressure in said cavity, said 
folded inflatable occupant restraint cushion within 
said cavity of said vehicle air bag canister, wherein 
the chute is connected to the canister or to the 
cushion gas inlet opening and wherein upon said 
gas generator being actuated to generate a gas 
under a pressure in said cavity thereby expanding 
said cushion which engages said top panel of said 
chute, said inwardly folded top portions of said first 
wails and said inwardly folded top portions of said 
second walls are returned to their unfolded con- 
dition thus reforming said chute thereby guiding 
the deployment of said cushion, characterised in 
that said first pair of side walls are joined to said 
second pair of side walls along side edges thereof 
such that said first pair of side walls are joined 
along said side edges from said top edges to said 
bottom edges of said first side walls to correspond- 
ing side edges of said second pair of walls. 

The passenger side air bag is guided during 
deployment by a fabric chute or tubelike structure 
(hereinafter referred to as "chute") whose shape 
conforms to the shape of the canister opening to 
which it is attached or to the snout of the air bag 
adjacent the inlet opening for a gas produced by 
the inflator. During shipping and when stored be- 
hind the dashboard of a vehicle the upper portions 
of the side walls of the chute are folded inwardly 
over the opening of the module canister so as to 
partially cover the air bag and the upper portions of 
the front and back walls of the chute are then 
folded inwardly to cover the side walls. The top 
edges of the front and back walls may be joined by 
a rupturable fastener means to secure the cover 
formed by the inwardly folded walls. The cover 
formed by the inwardly folded chute walls protects 
and shields the air bag module from foreign matter 
which may fall onto the module during shipment 
and storage. 

During deployment the air bag expands. The 
optional rupturable fastener means holding the top 
portions of the front and back walls together breaks 
away under the force of the expanding air bag and 



the upper portions of the chute walls return to their 
unfolded condition thus reforming the chute. The 
chute is sufficiently long to bridge the gap between 
the canister opening and the inside of the dash- 
5 board and to extend slightly beyond the dashboard. 
The fabric from which the chute is made and any 
seams holding the chute together are sufficiently 
strong so as not to rip or fail under the forces of 
the deploying air bag. The fabric chute guides the 
10 deploying air bag to the inside of the dashboard. 
As pressure builds, the air bag causes the rup- 
turable seam of the dashboard to fail and the air 
bag deploys through the dashboard toward the 
vehicle occupants. The walls of the chute cover 
75 may pass through the opening in the dashboard 
thus protecting the air bag from sharp edges near 
the opening. 

Preferred embodiments of the invention will 
now be described in detail with reference to the 
20 accompanying drawings in which: 

Fig 1 is a perspective schematic illustration of 
the external profile of the guide chute illustrating 
the guide chute in a deployed condition; 
Fig 1a is a cross-section on the line 1a - 1a in 
25 Fig 1; 

Fig 2 is a top plan view of the air bag cover and 
canister illustrating the guide chute in a folded 
condition; 

Rg 2a is a top plan view similar to that of Fig 2, 
30 showing an alternative arrangement; 

Fig 3 is a front plan view of the pattern of the 
chute illustrating the position of the stitches and 
folds; 

Fig 3a is a front plan view of the sectioned 
35 chute. 

Fig 4 is an end view of the air bag cover and 
canister illustrating the guide chute in a folded 
condition; 

Fig 5 is an end view of the air bag chute and 
40 module canister in position behind a vehicle 
dashboard illustrating the cover in a stored con- 
dition; 

Fig 6 is an end view of the air bag chute and 
module canister in position behind a vehicle 
45 dashboard illustrating the chute during deploy- 
ment of the air bag; 

Rg 7 is an end view of the air bag chute and 
module canister in position behind a vehicle 
dashboard illustrating the chute fully deployed; 
so Fig 8 is an fragmented side plan view of the air 
bag chute illustrating the tapered side walls of 
the chute; 

Rg. 9 is a fragmented front plan view illustrating 
the chute attached to the air bag adjacent the 
55 inlet for gas to inflate the air bag; and 

Rgs. 10a and 10b are a front plan view of the 
pattern of the chute illustrating the position of 
the stitches and folds. 
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As best seen in Fig. 1, a guide device shown 
generally at 1 0 is provided for directing the deploy- 
ment of an air bag cushion 12 from a module 
canister 14. The module canister 14 includes a 
chute 16 that is attached thereto at the opening 
thereof or alternatively to the air bag cushion 12 
near an inlet opening to (as shown in Fig. 4) that is 
provided for receiving a gas for inflation of the air 
bag cushion 12. The chute 16 comprises a first pair 
of flexible spaced side walls 20 and 24 (respec- 
tively left and right walls when viewed from above) 
and second pair of flexible spaced side walls 22 
and 26 (respectfully top and bottom when viewed 
from above). The canister 14 includes a pair of 
third walls 28 and a pair of fourth walls 30 that 
define respectively a top opening 32 (as shown in 
Fig. 4) and a bottom opening 34 as shown in Fig. 
4. An air bag inflator 36 is held between a diffuser 
38 and a cap 40 attached to the bottom 34 of the 
canister 14. Adjacent the inflator 36 and attached 
thereto is an air bag cushion 12. The chute 16 is 
attached to the canister 14 or the air bag cushion 
1 2 as noted above and the top portions 42 and 44 
of the first pair of flexible spaced side walls 20 and 
24 respectively and the top portions 46 and 48 of 
the second pair of flexible side walls 22 and 26 
respectively, are bent inward toward each other to 
form a top panel 50 (as shown in Fig 4). The top 
portions 46 and 48 of the second pair of flexible 
side walls 22 and 26 can be joined by optional 
rupturable fastener means 52 as shown in Fig. 2. 
Instead of abutting in edge-to-edge relationship as 
shown in Fig 2, the top portions 46 and 48 may 
overlap as shown at 53 in Fig 2a, suitably with a 
hook and loop type fastener. Optional stiffening 
means 54 and 56 can be attached to top portions 
of the first pair of flexibly spaced side walls 42 and 
44 respectively, and stiffening means 58 and 60 
can be attached to the top portions of the second 
pair of side walls 46 and 48 respectively as shown 
in cross section in Fig 1 a. When the air bag cush- 
ion 12 is deployed the expanding air bag cushion 
12 pushes on the top panel 50 of the folded chute 
16 breaking the optional rupturable fastener means 
52 thereby allowing the first pair of side wails 20 
and 24 and second pairs of side walls 22 and 26 to 
return to their unfolded condition thereby reforming 
the chute which guides and directs the deploying 
air bag cushion 12. 

As shown in Fig 2 & 3 the first pair of side 
walls 20 and 24 have top portions 42 and 44 
respectively; and bottom portions 62 (as shown in 
Fig 3) and 64 respectively; top edges 66 and 68 
respectively; bottom edges 70 (as shown in Fig 3) 
and 72 respectively; and left and right edges 74a 
and 74b and 76a and 76b (when viewed from the 
outside of the chute) respectively. The second pair 
of side walls 22 and 26 have top portions 46 and 



48 respectively; and bottom portions 78 (as shown 
in Fig 3) and 80 respectively; top edges 82 and 84 
respectively; bottom edges 86 (as shown in Fig 3) 
and 88 respectively; and left and right edges 90a 
5 and 90b (as shown in Fig 3) and 92a and 92b 
(when viewed from the outside of the chute) re- 
spectively. 

The chute 16 cab be made from any suitable 
flexible material having sufficient strength so as not 

w to fail under the forces of an expanding air bag. 
The material used in the manufacture of the chute 
should stretch less than 5.0% and preferably less 
than 2.5% under the force of a deploying air bag. 
Material used in the manufacture of the air bag can 

15 be used in the manufacture of the chute. Materials 
suitable for use in this invention are woven fabrics 
made from nylon, polyester, and polyamide fibers. 
Knit fabrics should not be used as they stretch 
more than is permitted for the chute to function as 

20 described herein. Thin polymer films such as poly- 
ester, polypropylene, and the like can be used. 
These thin film polymers should be reinforced with 
one or more of the before-mentioned fibers. Natural 
fibers or fibers subject to structural degradation by 

25 molds or bacteria should not be used. Further, 
materials not approved for use in vehicle interiors 
should not be used. 

Hinge means 94 (as shown in Fig. 3)and 96 are 
located intermediate the top portions 42 and 44 of 

30 the first pair of side walls and the bottom portions 
62 (as shown in Fig 3) and 64 respectively, and 
hinge means 98 and 100 (as shown in Rg 4) are 
located intermediate the top portions 46 (as shown 
in Fig. 3) and 48 of the second pair of side walls 

35 and the bottom portion 78 and 80 respectively. The 
hinge means can be any suitable hinge means for 
connecting two pieces of flexible material providing 
the necessary flexing properties while maintaining 
the structural integrity of the chute. The hinge 

40 means can be a separate piece of woven material 
attached to the top and bottom portions of the side 
wall by sewing the hinge means to the top and 
bottom portions of the side walls or by attaching 
the hinge means with adhesive. Preferably the in- 

45 herent flexibility of the fabric hinge means is to be 
relied upon to act as a hinge, thus reducing manu- 
facturing time and cost. 

To improve the structural integrity of the top 
portions of the side walls (as shown in Fig. 1) 

50 optional stiffening means 54 and 56 can be at- 
tached to the top portions of the first pair of flexible 
side walls 42, 44, and optional stiffening means 58, 
and 60 can be attached to the top portions of the 
second pair of flexible side walls 46, and 48. The 

55 optional stiffening means 54, 56, 58, and 60 in- 
creases the strength of the side walls opposing the 
forces applied perpendicular to the plane of the 
side wall by the expanding air bag 12 thus further 
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enhancing the guide function of the chute 16. 

The stiffening means can be made from any 
lightweight material suitable for providing structural 
integrity to the flexible side walls of the chute 16. 
Materials suitable for use as stiffening means in- 
clude thin polymers sheets, woven fabric, and wov- 
en screen. Preferably the stiffening means is a stiff 
fabric which can be easily sewn through, or most 
preferred is woven screen or mesh which can be 
made stiffer while at the same time can be easily 
sewn through. The diameter of the thread from 
which the woven screening is made should be 
between 200 and 600 microns, with thread diam- 
eter of between 400 and 600 microns being pre- 
ferred, with a thread diameter of 500 microns being 
most preferred. Woven fabric or mesh can be 
made from fibers of nylon 6/6, nylon 6, nylon 12, 
polypropylene, polyester, polyethylene, 
chlorotrifluoroethylene (ECTFE), tetrafluoroethylene 
(ETFE) or the like. Woven mesh of this type is sold 
by Tetko, Inc., Precision Woven Screening Media 
of Briarcliff Manor, New York. The stiffening means 
can be attached to the top portions of the flexible 
side walls by adhesives or preferably by sewing 
the stiffening means to the flexible side walls. Most 
preferred is to form the flexable side walls from a 
double layer of fabric and insert the stiffening 
means between the two layers of fabric and secur- 
ing the stiffening means by sewing. 

As best seen in Fig 3a, the chute 16 can be 
made by stitching first side wall 20 to second side 
wall 22 along side edges 74a and 90b respectively. 
Then the second side wall 22 is stitched to the 
remaining first side wall 24 along side edges 90a 
and 76b respectively. Next, the first side wall 24 is 
stitched to second side wall 26 along side edges 
76a and 92b respectively. Finally, the second side 
wall 26 is stitched to the first side wall 20 along 
side edges 92a and 74b respectively. The thread 
used to stitch the side walls together can be any 
suitable thread such as nylon or polyester. The top 
edges 66, 82, 68, and 84 of the side walls 20, 22, 
24, and 26 respectively, can be made shorter than 
the corresponding bottom edges 70, 86, 72, and 
88. The resulting trapezoid forms and inverted fun- 
nel which helps to guide the deploying air bag 16 
and assure that the air bag 16 will fit through the 
opening formed in the dashboard. 

Further, the side walls from which the chute is 
made do not have to be of the same length. The 
length of the side walls is determined by the mod- 
ule canister 14 and the fastening requirements. For 
example, one of the first pair of side walls can be 
joined to at least one of the second pair of side 
walls aJong side edges thereof such that the first 
pair of side walls are joined along the side edges 
from said top to the bottom edges to the second 
first pair of walls along the corresponding side 



edge from the top edge to a point intermediate 
between the top and bottom edges. 

A more preferred method for manufacture of 
the chute is best seen in Fig. 3, the flat pattern for 

5 the folding and stitching of the chute 16. The Fig. 3 
illustrates a flat pattern for manufacturing a double- 
layered chute made from a single piece of flexible 
material. Lines A-A* and lines B-B' are brought 
together and the material is sewn together along 

/o lines AB-A'B*. Optionally, the top edges 66, 68, 82, 
and 84 of sides 20, 24, 22, 26 can be made shorter 
than the respective bottom edges 70, 72, 86, and 
88 by stitching darts into the material. The fabric is 
folded along lines C-C such that points D and D' 

75 are brought together and the fabric is stitched 
along the lines ODD' and C'DD'. This procedure is 
repeated for lines E-E\ G-G\ and M\ The resulting 
trapezoidal shaped side walls are believed to com- 
pensate for the inherent stretching of the material 

20 from which the chute is made, thereby assuring 
that the top opening of the chute will pass through 
the opening formed in the dashboard. Further the 
narrowed top opening of the chute compensates 
for the normal deformation or ovaling of the top 

25 opening of the chute due to the expanding air bag. 
The second side wall 22 is folded along the bottom 
edge 86. Finally, the flexible material is folded 
along lines K-K' so that bottom edges of the side 
walls coincide. Second side walls 22 and 26 are 

30 stitched together along lines L-L' and M-M' respec- 
tively. 

The most preferred method for manufacture of 
the chute is best seen in Fig 10a and 10b, the flat 
pattern for the folding and stitching of the chute 16. 

35 The fig. 10a and Fig 10b illustrates a flat pattern 
for manufacturing a double layered chute made 
from a single piece of flexible material. The ma- 
terial of Fig. 10ais folded along lines N-N such that 
lines A-B and C-D are brought together. The ma- 

40 terial of Fig. 10b is folded along lines 0-0 such 
that lines A-B and C-D are brought together. Pairs 
of lines A-B of Fig. 10a and 10b are overlapped 
and stitched together and pairs of lines C-D of Fig. 
10a and 10b are overlapped and stitched together. 

45 The resulting trapezoidal shaped is thus formed 
without the need to stich darts as in the method 
shown in Fig. 8. Lines G-H and E-F are then folded 
such that holes 130 and 132 are aligned and the 
material is stitched together. 

50 The inflator 36 can be any of a number of 

known constructions, including the construction il- 
lustrated in U.S. Patent No. 4,296,084 to Schnerter, 
which patent is assigned to the assignee of the 
present invention. The inflator 36 is clamped be- 

55 tween a diffuser 38 with flanges 102 and 104 and a 
cap 40 with flanges 106 and 108. Fasteners 110 
pass through fastener holes 112 and 114 in flanges 
116 and 118 respectively (top and bottom of the 
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canister when viewed from above), fasteners holes 
120 and 122 in diffuser flanges 102 and 104 re- 
spectively, and holes 124 and 126 in the cap 
flanges 106 and 108 and are secured with nuts 128 
or the like. The chute 16 is secured by passing 
fasteners 110 through chute fastener holes 130 and 
132 adjacent the bottom edges 86 and 88 of the 
second side walls 22 and 26 of the chute 16. 

The preferred method for attaching the chute 
to the canister 14 as shown in Fig. 4 the air bag 12 
is clamped adjacent the gas inlet opening 18 be- 
tween canister flanges 116 and 118 and diffuser 
flanges 102 and 104 respectively. The fabrication 
and folding of the air bag 12 may be conventional, 
as known in the art. The bottom edge 88 of second 
wall 26 is clamped between diffuser flange 104 and 
cap flange 108. The chute 16 is drawn over the 
canister opening 32 and is secured by passing 
canister tabs 134 through fastener hole 130 in the 
bottom edge 76 of the other second side wall 26. 
The tabs 134 are then bent inward to secure the 
chute. This is the preferred method of attaching the 
chute since the module can be assembled with the 
chute attached on one side, the bag can then be 
folded and the chute secured with the tabs prior to 
shipping. 

The lengths of the first pair of flexible side 
walls 20 and 24 and the second pair of flexible side 
walls 22 and 26 are determined by the shape of 
the canister. The first pair of side walls 20 and 24 
are joined to at least one of the second pair of side 
walls 22 and 26 along side edges 90a, 90b, 92a, 
and 92b respectively thereof such that the first pair 
of side walls 20 and 24 are joined along the side 
edges 74a, 74b, 76a, and 76b respectively, from 
the top edge 66 and 68 to the bottom edges 70 
and 72 to the second pair of walls 22 and 26 along 
the corresponding side edge from the top edges 82 
and 84 to a point intermediate between the top and 
bottom edges. In this instance, the first side walls 
20 and 24 and the top second side wall 22 are 
shorter than the bottom second side wall 26. 

The chute 16 can also be attached to the air 
bag cushion 12, along stitches 136, as seen in Fig. 
9. The air bag is then attached to the canister 14 
as stated above. Also, the chute 16 can be at- 
tached to the inside of the canister using a mount- 
ing arrangement similar to that given above. The 
preferred method known to the inventors is to at- 
tach the chute to the outside of the canister using a 
combination of secured fasteners and tabs. Attach- 
ing the chute to the outside of the canister provides 
for maximum utilization of the canister interior for 
the air bag. 

The chute can be sealed after manufacture by 
an optional rupturable fastener means 52 joining 
the top edges 82 and 84 of the second walls 22 
and 26. The rupturable fastener means 52 can be a 



stitch series of stitches perpendicular to the top 
edges as shown in Fig 2, or a hook and loop type 
fastener 53 such as a Velcro R hook and loop fas- 
tener, as shown in Fig 2a. Stitches perpendicular to 
5 the top edges are the preferred rupturable fastener 
as they do not add any thickness to the chute. The 
stitches should be made perpendicular to the top 
edges 82 and 84 and spaced some distance apart 
so that the stitches will fail simultaneously. The 

10 rupturable fastener should not be in the form of a 
stitch running the length of the junction of top 
edges 82 and 84 as the stitch may fail gradually 
from one side of the bag to another thus resulting 
in the deployment of the air bag 12 through a 

75 partially ruptured rupturable seam. 

As best shown in Fig. 4, the chute covers the 
canister opening preventing stray material from fall- 
ing into the canister after manufacture, during ship- 
ping, and while stored behind the dashboard of the 

20 passenger compartment of a vehicle. As best 
shown in Fig. 5, the air bag module is behind the 
dashboard prior to deployment. A signal from a 
crash sensor (not shown) triggers the generation of 
gas by the inflator. The gas flows into the air bag 

25 from the inflator through the air bag gas inlet. The 
expanding air bag ruptures the optional rupturable 
fastener of the chute thus permitting the chute 
second walls to return to their unfolded condition. 
The air bag expands toward the dashboard return- 

30 ing the walls of the chute to their unfolded con- 
dition and breaking the rupturable seam of the 
dashboard. The air bag is prevented from expand- 
ing behind the dashboard during deployment by 
the presence of the chute, as shown in Fig. 6. The 

35 air bag continues to deploy through the dashboard 
toward the occupant. The air bag is protected from 
rupture by sharp edges around the opening by the 
chute, as shown in Fig. 7. Further, it is believed 
that, as the air bag expands, the chute is pushed 

40 back toward the opening in the dashboard as chute 
completes its objective. 

Thus, in accordance with the invention, there 
has been provided a means of cover and protect- 
ing an air bag after manufacture of the air bag 

45 module. There has also been provided a means to 
guide an air bag through the dashboard of a pas- 
senger vehicle during deployment. Additionally, 
there has been provided a means to prevent the 
improper deployment of an air bag behind a ve- 

50 hide dashboard. 

Claims 

1. A device (10) for guiding the deployment of a 
55 passenger side automotive safety cushion 

comprising: 

first (20, 24) and second (22, 26) pairs of 
flexible spaced side wails defining a chute (16) 
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in an unfolded condition, said chute having top 
and bottom openings (32, 34) and said side 
walls each having a top edge (66, 68, 82, 84), 
a bottom edge (70, 72, 86, 88), side edges (74, 
76, 90, 92), a top portion (42, 44, 46, 48), a 5 
bottom portion (62, 64, 78, 80), and hinge 
means (94, 96,98, 100) between said top and 
bottom portions, wherein said top portions (42, 
44) of said first pair of side walls (20, 24) are 
folded inwardly toward each other at said w 
hinge means (94, 96) and said top portions 
(46, 48) of said second pair of side walls (22, 
26) are folded inwardly toward each other at 
said hinge means (98, 100) covering said in- 
wardly folded top portions of said first side 75 
walls, thereby forming a top panel having an 
inner side and an outer side; 

a folded inflatable occupant restraint cush- 
ion (12) covered by said inner side of said 
chute top panel, said inflatable occupant re- 20 
straint cushion having an inlet for a gas for 
inflating and thereby deploying said cushion; 
and 

a vehicle air bag canister (14) having an 
inside and an outside including a wall (28, 30) 25 
defining a cavity for a gas generator and at 
least part of a folded inflatable occupant re- 
straint cushion, said wall further defining an 
opening (32) to said cavity in said canister, the 
gas generator being actuable to generate a 30 
gas under a pressure in said cavity, said fol- 
ded inflatable occupant restraint cushion within 
said cavity of said vehicle air bag canister, 
wherein the chute is connected to the canister 
or to the cushion gas inlet opening and 35 
wherein upon said gas generator being ac- 
tuated to generate a gas under a pressure in 
said cavity thereby expanding said cushion 
which engages said top panel of said chute, 
said inwardly folded top portions (42, 44) of 40 
said first wails and said inwardly folded top 
portions (46, 48) of said second walls are re- 
turned to their unfolded condition thus reform- 
ing said chute thereby guiding the deployment 
of said cushion, characterised in that said first 45 
pair of side walls (20, 24) are joined to said 
second pair of side walls (22, 26) along side 
edges (74a, 74b, 76a, 76b) thereof such that 
said first pair of side walls are joined along 
said side edges from said top edges (66, 68) 50 
to said bottom edges (70, 72) of said first side 
walls to corresponding side edges (90a, 90b, 
92a, 92b) of said second pair of walls. 

2. A device as claimed in claim 1 wherein said 55 
flexible spaced side walls are made from fab- 
ric. 



3. A device as claimed in claim 2 wherein the 
flexible spaced side walls are made from fabric 
used in the construction of the air bag (12). 

4. A device as claimed in claim 2 or claim 3 
wherein the material of said flexible spaced 
side walls are made from a woven fabric se- 
lected from nylons, polyesters, and 
polyamides. 

5. A device as claimed in any preceding claim 
wherein at least one of said second pair of 
side walls (22, 26) is longer in a direction 
towards the inside of the canister than said first 
pair of side walls (20, 24). 

6. A device as claimed in any preceding claim 
wherein said bottom edge of said chute is 
attached adjacent said inlet of said inflatable 
occupant restraint cushion. 

7. A device as claimed in any preceding claim 
wherein said top edges (82, 84) of said second 
walls (22, 26) are joined to each other by 
rupturable fastener means (52). 

8. A device as claimed in claim 7 wherein said 
rupturable fastener means is a hook and loop 
type fastener (53). 

9. A device as claimed in claim 7 wherein said 
rupturable fastener means is a rupturable stitch 
(52). 

10. A device as claimed in any preceding claim 
wherein said top edges (66, 68) of said first 
side walls (20, 24) are shorter than said bottom 
edges (70, 72) of the respective first side walls. 

11. A device claimed in any preceding claim 
wherein said top edges (82, 84) of said second 
side walls (22, 26) are shorter than the respec- 
tive bottom edges (86, 88) of said second side 
walls. 

12. A device as claimed in any preceding claim 
wherein said top portions and said bottom por- 
tions of said side walls and said hinge means 
(98, 100) comprise one continuous piece of 
fabric. 

13. A device as claimed in any preceding claim 
wherein said top portions (42, 44, 46, 48) of 
said side walls are reinforced by a stiffening 
means (54, 56, 58, 60). 

14. A device as claimed in claim 13 wherein said 
stiffening material is a polymer selected from 
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nylon, polypropylene, polyester, polyethylene, 
chlorotrifluoroethylene, and tetrafluoroethylene. 

15. A device as claimed in claim 13 of claim 14 
wherein said side walls (20, 22, 24, 26) are 
made from a double layer of fabric with stiffen- 
ing means inserted between the fabric of said 
to portions. 

16. A device as claimed in any preceding claim 
wherein said bottom edge of said bottom por- 
tion of the chute is attached to the outside of 
the canister. 

Patentanspruche 

1. Vorrichtung (10) zum Fuhren der Entfaltung 
eines Automobil-Sicherheitskissens auf der In- 
sassenseite mit 

ersten (20, 24) und zweiten (22, 26) Paaren 
flexibler, im Abstand voneinander angeordneter 
Seitenwande, die einen Kanal (16) in einem 
ungefalteten Zustand begrenzen, wobei dieser 
Kanal Oberseiten- und Bodenoffnungen (32, 
34) hat und die Seitenwande jeweils eine 
Oberseitenkante (66, 68, 82. 84), eine Boden- 
kante (70, 72, 86, 88), Seitenkanten (74, 76, 
90, 92), einen Oberseitenabschnitt (42, 44, 46, 
48), einen Bodenabschnitt (62, 64, 78, 80) und 
Gelenkeinrichtungen (94, 96, 98, 100) zwischen 
dem Oberseiten- und dem Bodenabschnitt ha- 
ben, wobei die Oberseitenabschnitte (42, 44) 
des ersten Paares von Seitenwanden (20, 24) 
nach innen zueinander an den Gelenkeinrich- 
tungen (94, 96) gebogen sind und die Obersei- 
tenabschnitte (46, 48) des zweiten Paares von 
Seitenwanden (22, 26) nach innen zueinander 
an den Gelenkeinrichtungen (98, 100) gebogen 
sind und dabei die nach innen gebogenen 
Oberseitenabschnitte der ersten Seitenwande 
uberdecken, wodurch eine Oberseitenplatte mit 
einer Innenseite und einer AuBenseite gebildet 
wird, 

einem gefalteten aufblasbaren Insassenruck- 
haltekissen (12), das von der Innenseite der 
Kanaloberseitenplatte bedeckt ist, wobei dieses 
aufblasbare Insassenruckhaltekissen einen Ein- 
laG fur ein Gas zum Aufblasen und dabei zum 
Entfalten des Kissens hat, und 
einem Fan rzeug-Airbag behalter (14) mit einer 
Innenseite und einer AuBenseite einschlieBlich 
einer Wand (28, 30), die einen Hohlraum fiir 
einen Gasgenerator und wenigstens einen Teil 
eines gefalteten aufblasbaren Insassenruckhal- 
tekissens begrenzt, wobei diese Wand weiter- 
hin eine Offnung (32) zu dem Hohlraum in dem 
Behalter begrenzt, der Gasgenerator betatigbar 
ist, urn ein Gas unter einem Druck in dem 



Hohlraum zu erzeugen, und das gefaltete auf- 
blasbare Insassenruckhaltekissen in dem Hohl- 
raum des Fahrzeug-Airbagbehalters ist, worin 
der Kanal mit dem Behalter oder mit der Kis- 

5 sen-GaseinlaBoffnung verbunden ist und worin 

bei Betatigen des Gasgenerators, urn ein Gas 
unter einem Druck in dem Hohlraum zu erzeu- 
gen und dabei das Kissen auszudehnen, wel- 
ches in Eingriff mit der Oberseitenplatte des 

10 Kanals tritt, die nach innen gebogenen Ober- 

seitenabschnitte (42, 44) der ersten Wande 
und die nach innen gebogenen Oberseitenab- 
schnitte (46, 48) der zweiten Wande zu ihrem 
ungefalteten Zustand zuruckkehren und so den 

15 Kanal wiederherstellen und dabei die Entfal- 

tung des Kissens fuhren, 
dadurch gekennzeichnet, daB das erste Paar 
von Seitenwanden (20, 24) mit dem zweiten 
Paar von Seitenwanden (22, 26) entlang Sei- 

20 tenkanten (74a, 74b, 76a, 76b) derselben der- 

ail verbunden ist, daB das erste Paar von 
Seitenwanden entlang dieser Seitenkanten von 
den Oberseitenkanten (66, 68) zu den Bodenk- 
anten (70, 72) der ersten Seitenwande mit den 

25 entsprechenden Seitenkanten (90a, 90b, 92a, 

92b) des zweiten Paares von Wanden verbun- 
den ist. 

2. Vorrichtung nach Anspruch 1, bei der die flexi- 
30 blen, im Abstand voneinander angeordneten 

Seitenwande aus Stoff bestehen. 

3. Vorrichtung nach Anspruch 2, bei der die flexi- 
blen, im Abstand voneinander angeordneten 

35 Seitenwande aus Stoff bestehen, der bei der 

Herstellung des Airbag (1 2) verwendet wird. 

4. Vorrichtung nach Anspruch 2 oder Anspruch 3, 
bei der das Material der flexiblen, im Abstand 

40 voneinander angeordneten Seitenwande aus 

einem gewebten Stoff besteht, der unter Ny- 
lons, Polyestern und Polyamiden ausgewahlt 
ist. 

45 5. Vorrichtung nach einem der vorausgehenden 
Anspruche, bei der wenigstens eine des zwei- 
ten Paares der Seitenwande (22, 26) langer in 
einer Richtung zur Innenseite des Beha Iters als 
das erste Paar von Seitenwanden (20, 24) ist. 

50 

6. Vorrichtung nach einem der vorausgehenden 
Anspruche, bei der die Bodenkante des Kanals 
in Nachbarschaft zu dem EinlaB des aufblasba- 
ren Insassenriickhaltekissens befestigt ist 

55 

7. Vorrichtung nach einem der vorausgehenden 
Anspruche, bei der die Oberseitenkanten (82, 
84) der zweiten Wande (22, 26) miteinander 
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durch zerreiBbare Befestigungseinrichtungen 

(52) verbunden sind. 

8. Vorrichtung nach Anspruch 7, bei der die zer- 
reiBbare Befestigungseinrichtung ein Verbinder 

(53) vom Haken- und Schleifentyp ist. 

9. Vorrichtung nach Anspruch 7, bei der die zer- 
reiBbare Befestigungseinrichtung eine zerreiB- 
bare Naht (52) ist. 

10. Vorrichtung nach einem der vorausgehenden 
Anspruche, bei der die Oberseitenkanten (66, 
68) der ersten Seitenwande (20, 24) kurzer als 
die Bodenkanten (70, 72) der betreffenden er- 
sten Seitenwande sind. 

11. Vorrichtung nach einem der vorausgehenden 
Anspruche, bei der die Oberseitenkanten (82, 
84) der zweiten Seitenwande (22, 26) kurzer 
als die betreffenden Bodenkanten (86, 88) der 
zweiten Seitenwande sind. 

12. Vorrichtung nach einem der vorausgehenden 
Anspruche, bei der die Oberseitenabschnitte 
und die Bodenabschnitte der Seitenwande und 
die Gelenkeinrichtungen (98, 100) ein zusam- 
menhangendes Stoffstuck umfassen. 

13. Vorrichtung nach einem der vorausgehenden 
Anspruche, bei der die Oberseitenabschnitte 
(42, 44, 46, 48) der Seitenwande durch Ver- 
steifungseinrichtungen (54, 56, 58, 60) ver- 
starkt sind. 

14. Vorrichtung nach Anspruch 13, bei der das 
Versteifungsmaterial ein Polymer ist, das unter 
Nylon, Polypropylen, Polyester, Polyethylen, 
Chlortrifluorethylen und Tetrafluorethylen aus- 
gewahlt ist. 

15. Vorrichtung nach Anspruch 13 Oder Anspruch 
14, bei der die Seitenwande (20, 22, 24, 26) 
aus einer doppelten Stoffschicht mit zwischen 
dem Stoff dieser beiden Abschnitte eingefug- 
ten Versteifungseinrichtungen bestehen. 

16. Vorrichtung nach einem der vorausgehenden 
Anspruche, bei der die Bodenkante des Bo- 
denabschnittes des Kanals an der AuBenseite 
des Behalters befestigt ist. 

Revendications 

1. Appareil (10) de guidage du d^ploiement d'un 
coussin de securite d'automobile place du 
cote* d'un passager, comprenant : 

une premiere paire (20, 24) et une secon- 



de paire (22, 26) de parois lateVales flexibles 
distantes qui d^limitent une goulotte (16) a 
I'etat d£plie\ la goulotte ayant des ouvertures 
superieure et inferieure (32, 34), les parois 

5 lateVales ayant chacune un bord supeVieur (66, 

68, 82, 84), un bord inferieur (70, 72, 86, 88), 
des bords lateraux (74, 76, 90, 92), une partie 
superieure (42, 44, 46, 48), une partie inferieu- 
re (62, 64, 78, 80), et un dispositif d'articulation 

10 (94, 96, 98, 100) entre les parties superieure et 

inferieure, dans lequel les parties superieures 
(42, 44) des parois laterales de la premiere 
paire (20, 24) sont repliees vers I'interieur Tune 
vers I'autre au niveau des articulations (94, 96) 

75 et les parties superieures (46, 48) des parois 

laterales de la seconde paire (22, 26) sont 
repliees vers I'interieur Tune vers I'autre au 
niveau des articulations (98, 100) recouvrant 
les parties superieures repliees vers I'interieur 

20 des premieres parois lateVales, avec formation 

d'un panneau superieur ayant un cote interne 
et un cote externe, 

un coussin gonflable (12) de retenue d'un 
occupant, qui est plie et recouvert par la face 

25 interne du panneau supdrieur de goulotte, le 

coussin gonflable de retenue d'un occupant 
ayant une entree de gaz de gonflage et de 
deploiement de coussin, et 

un boftier (14) de sac pneumatique de 

30 vShicule ayant une partie interne et une partie 

externe et comprenant une paroi (28, 30) deli- 
mitant une cavite pour un generateur de gaz et 
une partie au moins d'un coussin gonflable de 
retenue d'occupant sous forme pli6e, la paroi 

35 dSlimitant en outre une ouverture (32) debou- 

chant vers la cavite du boltier, le generateur de 
gaz pouvant §tre commands afin qu'il d6gage 
un gaz sous pression dans la cavite\ le coussin 
gonflable de retenue d'occupant, a I'etat plie\ 

40 etant place dans la cavite du boltier de sac 

pneumatique du vehicule, dans lequel la gou- 
lotte est raccordee au boltier ou a I'ouverture 
d'entree de gaz du coussin et, lorsque le ge- 
nerateur de gaz est commande pour le dega- 

45 gement d'un gaz sous pression dans la cavite 

avec dilatation du coussin qui vient au contact 
du panneau supeVieur de la goulotte, les par- 
ties supeVieures (42, 44) des premieres parois 
qui sont repliees vers I'interieur et les parties 

50 superieures (46, 48) des secondes parois qui 

sont repliees vers I'interieur sont retournSes 
vers leur etat deplie avec remise en forme de 
la goulotte et guidage du deploiement du 
coussin, caract£ris£ en ce que les parois lat$- 

55 rales de la premiere paire (20, 24) sont raccor- 

d£es aux parois laterales de la seconde paire 
(22, 26) le long de leurs bords lateraux (74a, 
74b, 76a, 76b) si bien que les parois laterales 
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de la premiere paire sont raccordees le long 
des bords lateraux des bords superieurs (66, 
68) aux bords inferieurs (70, 72) des premieres 
parois laterales a des bords lateraux corres- 
pondents (90a, 90b, 92a, 92b) de la seconde 5 
paire de parois. 

2. Appareil selon la revendication 1, dans lequel 
les parois laterales flexibles distantes sont for- 
nixes d'etoffe. w 

3. Appareil selon la revendication 2, dans lequel 
les parois lateVales flexibles distantes sont for- 
mers d'etoffe utilised pour la construction du 

sac pneumatique (12). ;s 

4. Appareil selon la revendication 2 ou 3, dans 
lequel la matiere des parois laterales flexibles 
distantes est une etoffe tissee formee d'une 
matiere choisie parmi les "Nylon les polyes- 20 
ters et les polyamides. 

5. Appareil selon Tune quelconque des revendi- 
cations precedentes, dans lequel Tune au 
moins des parois laterales de la seconde paire 25 
(22, 26) est plus longue vers I'interieur du 
boltier que les parois laterales de la premiere 
paire (20, 24). 

6. Appareil selon Tune quelconque des revendi- 30 
cations precedentes, dans lequel le bord infe- 
rieur de la goulotte est fixe pres de I'entree du 
coussin gonflable de retenue d'occupant. 

7. Appareil selon Tune quelconque des revendi- 35 
cations precedentes, dans lequel les bords su- 
perieurs (82, 84) des secondes parois (22, 26) 
sont raccordSs mutuellement par des disposi- 

tifs (52) a organes de fixation qui peuvent etre 
separes. 40 



11. Appareil selon Tune quelconque des revendi- 
cations precedentes, dans lequel les bords su- 
perieurs (82, 84) des secondes parois lateVales 
(22, 26) sont plus courts que les bords infe- 
rieurs respectifs (86, 88) des secondes parois 
laterales. 

12. Appareil selon Tune quelconque des revendi- 
cations precedentes, dans lequel les parties 
superieures et les parties inferieures des pa- 
rois laterales et les articulations (98, 100) tor- 
ment une piece continue d'etoffe. 

13. Appareil selon Tune quelconque des revendi- 
cations precedentes, dans lequel les parties 
superieures (42, 44, 46, 48) des parois latera- 
les sont renforcees par un dispositif d'armature 
(54, 56, 58, 60). 

14. Appareil selon la revendication 13, dans lequel 
la matiere de renforcement est un polymere 
choisi parmi le "Nylon", le polypropylene, le 
polyester, le polyethylene, le chlorotrifluorethy- 
lene et le tetrafluorethylene. 

15. Appareil selon la revendication 13 ou 14, dans 
lequel les parois laterales (20, 22, 24, 26) sont 
formees d'une double couche d'etoffe ayant 
des dlspositifs de renforcement introduits entre 
retoffe des deux parties. 

16. Appareil selon Tune quelconque des revendi- 
cations precedentes, dans lequel le bord inte- 
rieur de la partie interieure de la goulotte est 
fixe a I'exterieur du boltier. 



8. Appareil selon la revendication 7, dans lequel 
le dispositif a organes de fixation qui peut etre 
separe est un organe de fixation (53) du type a 
boucles et crochets. 45 



9. Appareil selon la revendication 7, dans lequel 
le dispositif a organes de fixation qui peut etre 
separe est un fil de couture (52) qui peut etre 
casse. 50 



10. Appareil selon Tune quelconque des revendi- 
cations precedentes, dans lequel les bords su- 
perieurs (66, 68) des premieres parois laterales 
(20, 24) sont plus courts que les bords infe- 55 
rieurs (70, 72) des premieres parois laterales 
respectives. 
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